Effects of midline medullary lesions on velocity storage and the vestibulo-ocular reflex.
1. Crossing fibers were sectioned at the midline of the medulla caudal to the abducens nucleus in four cynomolgus monkeys. In two animals the lesions caused the time constant of horizontal and vertical per- and post-rotatory nystagmus to fall to 5-8 s. The slow rise in optokinetic nystagmus (OKN), as well as optokinetic after-nystagmus (OKAN) and cross-coupling of horizontal to vertical OKN and OKAN were abolished. Steady state velocities could not be maintained during off-vertical axis rotation (OVAR). Pitch and yaw nystagmus were affected similarly. We conclude that the ability to store activity related to slow phase eye velocity, i.e., "velocity storage", was lost in these monkeys for nystagmus about any axis. Velocity storage was partially affected by a small midline lesion in the same region in a third animal. There was no effect of a more superficial midline section in a fourth monkey, and it served as a control. 2. The gain (eye velocity/head velocity) of the vestibulo-ocular reflex (VOR) was unaffected by the midline lesions. Saccades were normal, as was the ability to hold the eyes in eccentric gaze positions. The gain of the fast component of OKN increased in one monkey to compensate for the loss of the slow component. 3. One animal was tested for its ability to adapt the gain of the VOR due to visual-vestibular mismatch after lesion. Average changes in gain in response to wearing magnifying (2.2x) and reducing (0.5x) lenses, were +35% and -30%, respectively. This is within the range of normal monkeys. Thus, a midline lesion that abolished velocity storage did not alter that animal's ability to adapt the gain of the VOR. 4. Lesions that reduced or abolished velocity storage interrupted crossing fibers in the rostral medulla, caudal to the abducens nuclei. Cells that contributed axons to this portion of the crossing fibers are most likely located in central portions of the medial vestibular nucleus (MVN) and/or in rostral portion of the descending vestibular nucleus (DVN). The implication is that velocity storage arises from neurons in MVN and DVN whose axons cross the midline.